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Abstract
Objective To examine the extent to which the
National Breast and Cervical Cancer Early Detection
Program (Program) has helped to meet the mammog-
raphy screening needs of underserved women.
Methods Low-income, uninsured women aged 40–64
are eligible for free mammography screening through
the Program. We used data from the U.S. Census Bu-
reau to estimate the number of women eligible for
services. We obtained the number of women receiving
Program-funded mammograms from the Program. We
then calculated the percentage of eligible women who
received mammograms through the Program.
Results In 2002–2003, of all U.S. women aged 40–64,
approximately 4 million (8.5%) had no health insur-
ance and had a family income below 250% of the
federal poverty level, meeting Program eligibility cri-
teria. Of these women, 528,622 (13.2%) received a
Program-funded mammogram. Rates varied substan-
tially by race and ethnicity. The percentage of eligible
women screened in each state ranged from about 2%
to approximately 79%.
Conclusions Although the Program provided
screening services to over a half-million low-income,
uninsured women for mammography, it served a small
percentage of those eligible. Given that in 2003 more
than 2.3 million uninsured, low-income women aged
40–64 did not receive recommended mammograms
from either the Program or other sources, there re-
mains a substantial need for services for this histori-
cally underserved population.
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Introduction
Breast cancer is the leading cause of cancer-related
death among Hispanic women in the United States and
the second-leading cause of cancer-related death
among non-Hispanic women, causing more than 41,000
deaths in 2002 [1]. Breast cancer mortality is higher in
poorer areas of the country than in wealthier areas [2].
Although timely breast cancer screening with mam-
mography reduces mortality [3], in the United States,
screening rates are low among low-income women who
lack insurance coverage for mammography [4, 5]. In
1992, among women aged 40 years and older, 60% of
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 Springer Science+Business media B.V. 2006women with health insurance and 22% of women
without health insurance had received a mammogram
within the previous 2 years. Among those women with
family incomes greater than or equal to 200% of the
federal poverty level, 64% had received a mammo-
gram within the previous 2 years, but only 41% of
women from families with incomes less than 200% of
the poverty level had received this service (Robert
Uhler, MS, Personal Communication, April 2006). The
annual income level for a family of four at 200% of
poverty in 1992 was approximately $28,000 [6, 7].
In this context, to help low-income, uninsured wo-
men gain access to mammography screening services,
the U.S. Congress passed the Breast and Cervical
Cancer Mortality Prevention Act of 1990 (Public Law
101-354), authorizing the Centers for Disease Control
and Prevention (CDC) to establish the National Breast
and Cervical Cancer Early Detection Program (NBC-
CEDP) [8] referred to henceforth as the Program. The
Program provides services through cooperative agree-
ments, which are in place in all 50 states, the District of
Columbia (DC), 4 U.S. territories, and 13 American
Indian/Alaskan Native organizations; for a total of 68
grantees. Services provided by an American Indian/
Alaska Native organization were consolidated with
services provided by the state-based program where
the American Indian/Alaska Native organization par-
ticipant resides. In this work, ‘‘state(s)’’ refers to the 51
geopolitical units (50 states and the District of
Columbia (DC)).
The Program provides both breast and cervical
cancer screening services to low-income uninsured
women aged 18–64. From 1991 through June 2005, the
Program screened 2.6 million women for breast and
cervical cancer, provided 3 million mammograms to
1.7 million women and diagnosed 5,309 cases of in situ
breast cancers and 15,493 cases of invasive breast
cancers. The Program provides screening mammogra-
phy to women ages 40 and older. In 1996, Program
policy prioritized mammography screening of older
women to allow for best use of limited resources. Of
women receiving their initial screening mammogram
through the Program in 2000–2004, 2.4% were under
40 years of age; 28.0% were 40–49 years old; 66.4%
were between the ages of 50 and 64; and 3.2% were
over 64 years of age. Fifty-two percent of the women
were non-Hispanic Whites, 14% were non-Hispanic
Blacks, 6% were non-Hispanic Asian/Paciﬁc Islanders,
4% were non-Hispanic American Indian/Alaska Na-
tives, 31% were Hispanics, and 3% were of unknown
race/ethnicity [9]. The Program grew from eight
grantees funded at $30 million in Fiscal Year 1991 to
68 grantees that received $204 million in 2005. Sixty
percent of federal funds received by the grantees are
spent on clinical services. The remaining 40% are used
to fund other Program components including program
management, data collection, quality assurance and
improvement, partnership development, professional
education, recruitment and evaluation. Treatment is
covered by state Medicaid funding and other non-
Program sources. A detailed description of the history
of the Program is provided elsewhere [8]. Earlier re-
search [10] found that in 1994–1996 the Program pro-
vided either breast or cervical cancer screening services
to about 12–15% of eligible women aged 50–64, but
that study did not estimate the proportion of women
who were provided mammography screening speciﬁ-
cally or provide estimates by race/ethnicity or for
states.
The objective of the current analysis was to examine
the extent to which the Program has helped to meet the
mammography screening needs of this underserved
population. Speciﬁcally, we estimated the numbers and
percentages of women aged 40–64 who in 2002–2003
were eligible for breast cancer screening through the
Program at both the state and national levels and the
percentage of these eligible women who received
Program-funded mammography. Finally, because dis-
parities by race and ethnicity in the provision of
screening services have commonly been reported in the
U.S. [5, 11–13], we examined the extent to which the
Program at the national level provided services to
women of different racial and ethnic backgrounds.
Materials and methods
We examined eligibility using the Annual Social and
Economic Supplement (ASEC) to the Current Popu-
lation Survey (CPS) conducted by the U.S. Census
Bureau, and screening service delivery using Program
data. We used data from 2002 and 2003 because Pro-
gram data were complete for those years [8].
Eligibility for NBCCEDP breast cancer screening
services
Women aged 40 and older who do not have health
insurance or whose insurance does not cover mam-
mography screening are eligible for free breast cancer
screening through the Program if their family
incomes are below 250% of the federal poverty level.
Twenty-two states and Washington, DC set eligibility
criteria at lower poverty level. The annual income
levels for a family of four at 200% and 250% of pov-
erty in 2003 were approximately $37,000 and $46,000,
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123respectively [7, 14]. Because 95.8% of women age 65
and over were covered by Medicare [15] and were
therefore not served by the Program, we included only
women aged 40–64 in this analysis.
Data sources
CPS ASEC
Questions about age, family size, sex, race, and His-
panic origin were included in the basic CPS, which is a
monthly national survey undertaken primarily to
determine the characteristics of the labor force of the
U.S. civilian non-institutional population. Respondents
were asked to identify their race by selecting one or
more options from a list. Hispanic origin was asked
separately from race. About 78,000 interviewed
households in the CPS were asked a set of supple-
mentary questions (the ASEC) about health insurance
coverage, income received, and place of residence
during the previous year [16]. The methods used to
collect and report CPS ASEC data have been de-
scribed previously [17].
NBCCEDP
Data for the number of women screened during 2002–
2003 were obtained from Program service records.
Grantees routinely collect income, family size, and
insurance information to determine eligibility and
collect screening information on each woman in the
Program. These data include screening location,
demographic characteristics, service dates, and out-
comes. Demographic data are self-reported. Report-
ing of race and Hispanic origin is optional. The
structure of the Program and methods for collecting
and reporting Program data have been described
elsewhere [8].
Data analysis
CPS ASEC
We estimated the number of women eligible for the
Program by race and ethnicity (Hispanic origin) at the
national level by extrapolating the respondents’ an-
swers to the general U.S. population using standard
Census Bureau methods [15–19]. Given the CPS sam-
ple size, it was impossible to produce meaningful esti-
mates by race or ethnicity for individual states.
We categorized women who reported they were of
Hispanic origin as Hispanic regardless of race. We
categorized the remaining women, who were non-
Hispanic, into one of the following racial groups:
White, Black, American Indian/Alaska Native,
Asian/Native Hawaiian/other Paciﬁc Islander, or
multiracial (which is henceforth deﬁned synony-
mously with Two or More Races). In the CPS, if a
respondent did not report his or her race, the
respondent’s race was allocated using the race of
another member of the household, or failing that, the
previous record on the CPS ﬁle [17]. People were
considered uninsured if they were not covered by
any type of private or government health insurance
for the entire previous year [18]. Poverty was com-
puted by comparing total family income (or the
person’s own income if she did not live with family
members) with 1 of 48 dollar amounts called poverty
thresholds [18, 19]. Each person’s poverty threshold
was based on family size and number of children
younger than 18 years [14]. The method of comput-
ing conﬁdence intervals (CI) for the estimates of the
eligible population is provided in Appendices 1 and
2. We use two-tailed 90-percent CI to be consistent
with the Census Bureau’s practices for reporting
poverty and health insurance data.
NBCCEDP
In counting the total number of women who received
at least one Program-funded mammogram in 2002 and
2003, women were classiﬁed into the race/ethnic cate-
gories used to estimate Program eligibility. About
2.4% of women who were screened did not claim any
race or Hispanic origin. These women (12,653) were
counted in the total number of women screened, but
not in the speciﬁc race/ethnicity categories.
NBCCEDP screening rates
Based on the number of women screened and esti-
mates of the numbers of women aged 40–64 in
both the U.S. population and the Program-eligible
population we estimated the percentage of all U.S.
women aged 40–64 and the percentage of Program-
eligible women who received a Program-funded
mammogram at least once in 2002 or 2003. We
estimated provision of mammography screening over
a 2-year period because the U.S. Preventive Services
Task Force recommends that women aged 40 and
older be provided with screening mammography
every 1–2 years [3]. We further examined the distri-
bution of mammography screening among women
from different racial and ethnic backgrounds. The
method of computing CI for the estimated screening
rates is provided in Appendix 3.
Cancer Causes Control (2006) 17:1145–1154 1147
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During 2002–2003, approximately 47 million women
aged 40–64 resided in the United States (Table 1). Of
those women, approximately 4.0 million (90% CI,
3.8 million–4.2 million) or 8.5% (CI, 8.1–9.0%) were
estimated to be eligible for a Program-funded mam-
mogram. Non-Hispanic White women constituted the
largest number of women eligible for the Program:
2.0 million (CI, 1.8–2.1 million). However, the per-
centage of non-Hispanic White women who were eli-
gible for the Program (5.7%; CI, 5.3–6.1%) was smaller
than that of other racial groups except for multiracial
women. The percentage of multiracial women who
were eligible, 8.9%, was lower than the percentage for
Hispanic women and for non-Hispanic American In-
dian/Alaska Native women, but was not statistically
distinguishable from that of the other groups. The
percentage eligible among Hispanic women (23.1%)
was not statistically distinguishable from non-Hispanic
American Indian/Alaska Native women (19.8%) but
was higher than the percentage eligible among the
other racial and ethnic groups.
During 2002–2003, 528,622 women aged 40–64 re-
ceived at least one mammogram through the Program,
among whom 12,653 (2.4%) were of unknown race/
ethnicity (Table 2). Of all women in the United States
aged 40–64, the Program provided mammography
screening to approximately 1.1%. The rates of
screening with mammography in the past 2 years
(2002–2003), referred to henceforth as the screening
rates, varied substantially by race/ethnicity. Approxi-
mately 9.7% of all American Indian/Alaska Native
women were screened and approximately 0.3% of all
multiracial women were screened.
Among all women eligible for the Program,
approximately 13.2% (CI, 12.5–13.9%) were screened
one or more times (Table 2). This estimate is based on
the national Program eligibility limit of 250% of pov-
erty. Using state-speciﬁc poverty level criteria, we
estimated the screening rate for all states combined to
be 14.7% (CI, 13.8–15.6%), reﬂecting the lower eligi-
bility limits used in many states (data not shown).
The percentage of all eligible women who were
screened in the Program varied by race/ethnicity
(Table 2). The screening rates for non-Hispanic White
and non-Hispanic Black women were not statistically
distinguishable. Hispanic women had a higher screen-
ing rate than other women except for non-Hispanic
American Indian/Alaska Native women, who had the
highest screening rate, with an estimated 49.2% (CI,
25.5–72.9%) screened. The screening rate for non-
Hispanic multiracial women was lowest (3.4%, CI,
1.7–5.2%).
The estimated number and percentage of women in
each state who were eligible for the Program and state-
speciﬁc poverty levels used as eligibility criteria are
shown in Table 3. The estimated numbers of eligible
women were greater in heavily populated states such as
California, Texas, New York and Florida than in the
other states. The estimated percentage of women eli-
gible for the Program was highest in New Mexico
Table 1 Number and percentage of U.S. women aged 40–64 years who were eligible for the National Breast and Cervical Cancer
Early Detection Program (NBCCEDP), 2002–2003
Race/ethnicity All women age 40–64 Women eligible
a for NBCCEDP mammography screening
Number (thousand) Percent distribution
b Number (thousand) 90% CI Percent
c 90% CI
Total 46,899 100 4,007 3,806–4,208 8.5 8.1–9.0
Non-Hispanic 42,504 90.6 2,991 2,817–3,166 7.0 6.6–7.4
White 34,403 73.4 1,972 1,835–2,109 5.7 5.3–6.1
Black 5,439 11.6 714 629–799 13.1 11.6–14.6
AI/AN 225 0.5 45 23–66 19.8 11.3–28.4
A/NH/OPI 1,977 4.2 221 173–268 11.2 8.9–13.4
Multiracial 460 1.0 41 20–61 8.9 4.6–13.2
Hispanic 4,395 9.4 1,016 909–1,122 23.1 20.9–25.3
AI/AN: American Indian and Alaska Native; A/NH/OPI: Asian and/or Native Hawaiian and other Paciﬁc Islanders; Multiracial: two
or more races
a Women eligible for NBBCCEDP-funded mammography screening include women aged 40–64 with family incomes below 250% of
federal poverty level, who are uninsured for mammography. The number of eligible women could be an underestimate because it
excludes women who have insurance but whose insurance does not cover mammography screening. See Sect. Methods for details
b Percent of all U.S. women aged 40–64
c Percent of all U.S. women aged 40–64 in a given racial or ethnic group who were eligible for NBCCEDP funded mammography
services
Source: Authors’ tabulations of data from the U.S. Census Bureau, Current Population Survey, 2003–2004 Annual Social and Eco-
nomic Supplements
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123(15.6%; CI 10.7–20.5%), although that percentage was
not statistically distinguishable from the percentage for
Louisiana, Mississippi, and ﬁve other states. Similarly,
while Minnesota’s estimated percent eligible appeared
lowest (2.8%; CI 1.2–4.5%), it was not statistically
distinguishable from Delaware, Massachusetts, and 11
other states.
Thepercentagesofeligiblewomenwhowerescreened
throughtheProgramvariedgreatlyacrossstates(Fig. 1).
The percentage of eligible women screened by in indi-
vidual state ranged from about 2.2% (CI, 1.5–2.8%) to
approximately 79% (CI, 49.4–108.9%). The median
percentage screened among the states was 18.2% (CI,
11.7–24.7%).Thetenthhighestpercentageestimatewas
28.5 (CI, 23.2–33.9%) and the tenth lowest percentage
estimate was 10.71 (CI, 7.4–14.1%).
Discussion
We found that a large number of women—4 million
women or 8.5% of all U.S. women aged 40 to 64—were
uninsured during 2002–2003 and had incomes below
250% of the federal poverty level, meeting Program
eligibility requirements. Of these, only about 13.2%
received mammograms funded through the Program.
Although many of the estimates for groups of women
classiﬁed by race/ethnicity were imprecise, as indicated
by wide CI, there was clearly wide variation in num-
bers and percentages of women eligible for the Pro-
gram and in the percentages of eligible women who
were screened. The percentage of eligible women
screened was highest among American Indians and
Alaska Natives. Although the estimates of eligible
women in each state were also imprecise, the ﬁndings
clearly showed wide variability. The percentage of
eligible women screened in each state ranged from
approximately 2% to approximately 79%.
The Program is an important source of mammogra-
phy screening services for low-income, uninsured wo-
men, but neither NBCCEDP nor other providers that
serve this population are able to meet the current
needs. The Program has grown since 1991/1992 when
38,476 women were screened in 12 states [8] to screen
over 500,000 women during 2002/2003 in all states. A
large number of federally funded community health
centers, hospitals, clinics, and voluntary associations
provide mammography screening services to under-
served women. The numbers of women screened by
these programs are not readily available. However, we
know from the 2003 National Health Interview Survey
(NHIS) that only 42.3% of women with no health
insurance and family incomes less than 250% of the
poverty level reported having had a mammogram dur-
ing the previous two years (Robert Uhler, MS, Personal
Communication, February 2006). Of the 4 million wo-
Table 2 Number and percentage of women eligible for the National Breast and Cervical Cancer Early Detection Program
(NBCCEDP) and U.S. women provided with mammography screening services, at least once, through NBCCEDP, between 2002 and
2003
Race/ethnicity Number of women
screened
Percentage of U.S. women
screened
a
Percentage of
NBCCEDP-eligible
women screened
b
% 90% CI
Total 528,622 1.1 13.2 12.5–13.9
Non-Hispanic 349,655 0.8 11.7 11.0–12.4
White 221,433 0.6 11.2 10.4–12.0
Black 74,259 1.4 10.4 9.2–11.6
AI/AN 21,882 9.7 49.2 25.5–72.9
A/NH/OPI 30,687 1.6 13.9 10.9–16.9
Multiracial 1,394 0.3 3.4 1.7–5.2
Hispanic 166,314 3.8 16.4 14.7–18.1
Unknown Race/ethnicity 12,653 – – –
AI/AN: American Indian and Alaska Native; A/NH/OPI: Asian and/or Native Hawaiian and other Paciﬁc Islanders; Multiracial: two
or more races
NBCCEDP mammography eligible women include: uninsured women aged 40–64 with family incomes below 250% of federal poverty
level
a Percent of all U.S. women in a given racial and ethnic group who were provided mammograms funded by NBCCEDP
b Percent of all U.S. women in a given racial and ethnic group who are eligible and who were provided with NBCCEDP funded
mammograms
Source: Authors’ tabulations of data from the U.S. Census Bureau, Current Population Survey, 2003–2004 Annual Social and Eco-
nomic Supplements, and from NBCCEDP April 2005 data
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123Table 3 Number of women aged 40–64 and estimated number of women eligible for the National Breast and Cervical Cancer Early
Detection Program (NBCCEDP), breast cancer screening, by state: 2-Year averages; 2002–2003
U.S. population Eligible women
Total Poverty criterion
a No. (thousands) 90% CI (thousands) % Of total
b 90% CI (%)
U.S. 46,899 200/250 3,594 3,403–3,785 7.7 7.27–8.06
Alabama 748 200 57 34–80 7.6 4.6–10.6
Alaska 103 250 9 5–12 8.5 5.5–11.6
Arizona 807 250 72 41–102 8.9 5.3–12.4
Arkansas 423 200 39 23–55 9.2 5.7–12.8
California 5,506 200 476 386–565 8.6 7.1–10.2
Colorado 714 250 55 35–75 7.7 5.0–10.3
Connecticut 585 200 23 12–34 4.0 2.0–5.9
Delaware 143 250 5 2–8 3.7 1.7–5.8
District of Columbia 92 250 6 3–9 6.6 3.5–9.7
Florida 2,805 200 262 206–318 9.3 7.4–11.2
Georgia 1,407 200 95 55–135 6.8 4.0–9.5
Hawaii 196 250 9 4–14 4.5 2.1–6.9
Idaho 213 200 16 9–23 7.2 4.1–10.4
Illinois 1,936 200 123 85–160 6.3 4.5–8.2
Indiana 1,011 200 60 36–83 5.9 3.6–8.2
Iowa 480 250 24 13–35 5.0 2.7–7.3
Kansas 429 250 24 13–35 5.6 3.1–8.0
Kentucky 669 250 80 54–106 12.0 8.4–15.6
Louisiana 712 250 108 75–142 15.2 10.9–19.5
Maine 219 250 14 8–19 6.2 3.9–8.6
Maryland 933 250 54 31–76 5.7 3.4–8.0
Massachusetts 1,061 250 40 21–60 3.8 2.0–5.6
Michigan 1,655 250 110 76–143 6.6 4.7–8.6
Minnesota 861 250 24 10–39 2.8 1.2–4.5
Mississippi 471 250 61 40–82 13.0 8.8–17.1
Missouri 894 200 51 28–73 5.7 3.3–8.2
Montana 159 200 15 9–21 9.2 5.7–12.8
Nebraska 276 225 15 7–22 5.3 2.8–7.9
Nevada 341 250 28 17–38 8.1 5.2–11.0
New Hampshire 225 250 11 6–16 4.9 2.7–7.0
New Jersey 1,458 250 96 66–126 6.6 4.6–8.6
New Mexico 295 250 46 31–62 15.6 10.7–20.5
New York 3,212 250 262 209–315 8.2 6.6–9.7
North Carolina 1,330 200 137 97–176 10.3 7.5–13.1
North Dakota 105 200 7 4–9 6.3 3.7–9.0
Ohio 1,968 200 115 79–151 5.8 4.1–7.6
Oklahoma 525 200 40 23–57 7.6 4.5–10.7
Oregon 615 250 45 27–62 7.2 4.5–10.0
Pennsylvania 2,070 250 111 77–145 5.4 3.8–7.0
Rhode Island 181 250 9 5–13 4.9 2.9–7.0
South Carolina 671 200 48 28–68 7.2 4.3–10.0
South Dakota 116 200 8 5–11 6.7 4.1–9.4
Tennessee 1,025 250 70 40–100 6.8 4.0–9.7
Texas 3,205 200 396 318–474 12.4 10.1–14.7
Utah 302 250 19 10–29 6.4 3.3–9.4
Vermont 115 250 5 2–7 4.1 2.1–6.1
Virginia 1,245 200 62 33–91 5.0 2.7–7.2
Washington 1,073 200 70 41–99 6.5 3.9–9.1
West Virginia 311 200 32 22–42 10.2 7.1–13.4
Wisconsin 920 250 45 26–65 4.9 2.8–7.0
Wyoming 85 250 9 6–12 10.5 7.1–13.9
a 28 States and DC set income eligibility at 250% of poverty, 21 states at 200% of poverty and 1 state at 225% of poverty. The
estimated number of eligible women for the U.S. is based on the eligibility criteria used in each state
b Eligible women as percentage of all women aged 40–64 years in that state
Source: Authors’ tabulations of data from the U.S. Census Bureau, Current Population Survey, 2003–2004. Annual Social and
Economic Supplements.
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123men we have identiﬁed in this study as eligible for the
Program, the NHIS results indicate that about 1.7 mil-
lion women were screened, meaning that approxi-
mately 1.2 million received screening outside of the
Program. However, this leaves about 2.3 million low-
income, uninsured women who did not obtain those
services from either the Program or other sources.
The largest numbers of women eligible for the
Program were non-Hispanic White women. In contrast,
the largest percentages of women eligible for the Pro-
gram were from minority groups, except for women of
Two or More Races. Hispanic and non-Hispanic
American Indian/Alaska Native groups had the highest
percentages of eligible women. We were limited in our
ability to assess the extent to which the Program met
the mammography screening needs of women by race/
ethnicity because about 12,000 women screened in the
Program were of unknown race/ethnicity. If we had
been able to correctly allocate these women to their
appropriate race/ethnic groups, the percentages of
women screened would have differed from those
shown, potentially by an important margin. However,
the ﬁndings indicate that the Program was most
successful in meeting the needs of American Indian/
Alaska Native women, approximately 49% of whom
were screened. A possible reason for this success may
be that these populations are the focus of health ser-
vices through which the Program operates. In 1993,
Congress amended the Breast and Cervical Mortality
Prevention Act, Public Law 108-183, to authorize
funding for American Indian/Alaska Native organiza-
tions and provided the opportunity to direct resources
to these populations, speciﬁcally four grantees in
Alaska and another nine geographically distributed
across the contiguous United States.
The number and percentage of women who were
eligible for the Program varied greatly from state to
state, because of differences in population size, age, and
sex distributions, as well as differences in income and
insurancecoverage,includingMedicaid[18].Inaddition
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123to the aforementioned factors, reasons for variations in
the percentage of eligible women screened include dif-
ferences in income eligibility criteria, presence of
American Indian/Alaska Native grantee, CDC funding
levels, other sources of funding, and organization and
efﬁciency of the screening Programs. The upper and
lower bounds of the CI indicate that some estimates
were not precise, but were useful nevertheless. These
estimates have been made available to each state for
their use in Program planning to better understand the
need for screening services in their states.
Our study is subject to a number of limitations. As
already noted, many of the estimates are imprecise
because the numbers of women in the CPS ASEC
sample who are eligible for the Program are relatively
small. In addition, health insurance coverage could be
underreported in the CPS ASEC given that the survey
uses annual retrospective questions and respondents
may have difﬁculty recalling the information [18]. Also,
some women are eligible for the Program even if they
have health insurance, but are underinsured, meaning
the insurance does not cover mammography screening
services, or there is a high copayment. Since CPS ASEC
insurance questions do not measure covered services,
these underinsured eligible women are not included in
the denominators of our screening percentages. It is
uncertain how many low-income women in the United
States population are underinsured. Finally, our
inability to deﬁne the race or ethnicity of some women
in the study could result in an underestimate of the
participation rate for any given race or ethnic group.
We suggest two strategies to improve screening rates:
increasing efﬁciencies of the Programs and improving
their collaboration with other organizations. First, the
Program must seek ways of increasing its efﬁciency to
serve more women with existing resources. A study of
Program costs found that the average cost of screening
a woman through the Program was lower for grantees
screening greater numbers of women because of econ-
omies of scale, that is, average cost decreased as num-
ber of women screened increased [20]. States with small
populations in larger geographical areas may have
limited opportunities to achieve such economies of
scale. CDC has recently initiated a cost-effectiveness
evaluation of the Program and is developingmethods to
better collect and analyze information on resources and
how they might be used more efﬁciently. A variety of
means to increase efﬁciency will need to be pursued.
For example, many women in the Program are screened
annually. The U.S. Preventive Services Task Force
recommends screening every 1–2 years because it has
found little evidence that annual screening is more
effective than biennial screening [3]. Many European
programs provide screening every 2–3 years [21]. The
Program may need to evaluate the potential balance of
health beneﬁts from adopting a biennial schedule that
could serve more women.
Second, the Program needs to improve collaboration
and coordination with other providers that serve a
similar client population. The Program already coor-
dinates substantially with private and nonproﬁt orga-
nizations, businesses, and other groups involved in
breast cancer screening, but that coordination needs to
beincreased to recruit the womenwho are not currently
being served. For example, in addition to providing
screening services, the Program provides diagnostic
services for eligible women screened by organizations
outside of the Program. Alternative sources of diag-
nostic services may need to be pursued to free resources
for increased screening of eligible women.
Although greater efﬁciency and improved coordina-
tion with other screening providers could better meet
the needs of underserved women, they are unlikely to
be enough. Given that about 2.3 million low-income
uninsured women did not obtain recommended breast
cancer screening services in 2003 and that the Program
provided those services to about 500,000 women;
increased efﬁciency and coordination alone will be
insufﬁcient to meet the needs of the eligible population.
In 2000, when Healthy People 2010 ﬁrst set out its
objectives of eliminating health disparities and
increasing the proportion of women aged 40 and older
who have received a mammogram within the previous
two years to 70% [12], the greatest disparities in breast
cancer screening were for women who had no health
insurance, those who had no usual source of care, and
recent immigrants [5]. Although progress has been
made since 1987 in increasing mammography screening
among low-income and uninsured women, the in-
creases for low-income women are less than those for
higher-income women, and screening among the
uninsured lags far behind screening among women
with private or public health insurance [5]. The Pro-
gram contributes substantially to the effort to provide
breast cancer screening services to those women by
serving 13.2% of those eligible. However, the Healthy
People 2010 objectives are still far from being met.
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123Appendix 1: Computation of the conﬁdence intervals
(CI) of the estimated number of eligible women
We computed the 90% CI as follows:
1. Compute the single year standard errors for the
estimated number of eligible women for each
demographic and geographic group, as follows:
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
ax2 þ bx
p
where a and b are generalized parameters, and x is the
estimated number of eligible women. The a and b
parameters were taken from the ‘‘Source and Accuracy
of Estimates for Income, Poverty, and Health Insurance
Coverage in the United States: 2003’’ [16]. Tables 2 and
5 of that Source and Accuracy statement list the
appropriate parameters, based on the group being
measured. To obtain standard errors for years before
2003, the a and b parameters must be multiplied by a
factor listed in Table 3 of that Source and Accuracy
statement.
2. Use the single-year standard errors as input into
the 2-year-average standard error formula:
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
SE1
2 þ SE22þ2 r1 ðÞ SE1 ðÞ SE2 ðÞ
q
2
where SE1, SE2 are the standard errors for the esti-
mates in years 1, and 2, respectively, r1 is a correla-
tion coefﬁcient between years 1 and 2. Correlation
coefﬁcients may be found in Table 6 of the ‘‘Source
and Accuracy of Estimates for Income, Poverty, and
Health Insurance Coverage in the United States: 2003’’
[16].
3. Multiply the 2-year-average standard error by
1.645. Subtract this number from the estimate to
obtain the lower bound of the 90% conﬁdence
interval; add it to the estimate to obtain the upper
bound.
Appendix 2: Computation of the conﬁdence intervals
(CI) of the percentage eligible
1. First we obtained the single-year standard errors of
the percentage eligible. If p represents the per-
centage of women age 40–64 who were eligible
for the Program, the standard error is deﬁned as
follows:
ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
b
x
  
p ðÞ 100   p ðÞ
s
where x represents the denominator of the percentage
eligible (that is, the number of women age 40–64,
regardless of health insurance coverage status or pov-
erty status), and b represents a generalized parameter
found in the ‘‘Source and Accuracy of Estimates for
Income, Poverty, and Health Insurance Coverage in the
United States: 2003.’’ [16] Tables 2 and 5 of that Source
and Accuracy statement list the appropriate parame-
ters, based on the group being measured. To obtain
standard errors for years before 2003, b parameter
must be multiplied by a factor listed in Table 3 of that
Source and Accuracy statement.
2. We then computed the 2-year-average standard
error, using the 2-year-average standard error
formula described in step 2 of Appendix 1.
3. To compute the 90% conﬁdence interval, we
multiplied the 2-year-average standard error by
1.645. We added that number to the estimate of the
percentage eligible to obtain the upper bound, and
subtracted it from the estimate to obtain the lower
bound.
Appendix 3: Computation of the conﬁdence intervals
(CI) of the screening rates
First we obtained the standard error of the screening
rate by using the formula for a standard error of any
ratio, x/y:
x
y
   ﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
Sx
x
   2
þ
Sy
y
   2
 2 r ðÞ
SxSy
xy
   s
Where x, the numerator, is the number screened, y, the
denominator, is the number eligible, r is the coefﬁcient
of correlation between the numerator and the
denominator, and Sx and Sy are the standard errors of
the numerator and denominator, respectively.
The numerator (number screened), as we men-
tioned earlier, was obtained through administrative
data; no sampling was involved. We therefore treat it
as a constant, with a standard error of zero. The
denominator (number eligible), was derived with
CPS data. The standard error for the estimated
number eligible was computed earlier. The standard
error formula for the screening rate thus simpliﬁes as
follows:
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Sy
y2
  
We obtained the 90% conﬁdence interval by ﬁrst
multiplying the standard error by 1.645, then sub-
tracting that number from the estimate of the screening
rate to obtain the lower bound of the conﬁdence
interval, and adding it to the estimate to obtain the
upper bound.
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